A new chromogenic reagent, meloxicam was used for highly sensitive, selective and rapid method for the determination of silver based on the rapid reaction of silver(I) with meloxicam. In the presence acetate buffer solution of pH 4.6 and Triton X-100 as an optimum medium, meloxicam reacts with silver to form a yellow complex of molar ratio 1:1 (silver to meloxicam). The molar absorptivity of the formed complex was calculated to be 1.124 x 10 4 L mol -1 cm -1 at 412 nm. Beer's law is obeyed in the range of 1.0-15.0 µg mL -1 . The relative standard deviation for six replicate samples of 7.0 µg mL -1 was 1.33%. The limits of detection and quantification were also calculated. Finally the repeatability, accuracy and the effect of interfering ions on the determination of silver ion were evaluated. The method was applied successfully for determination silver in some water samples.
INTROdUCTION
Silver and its compounds have an essential role in electronic and electrical applications, photographic film production, dental and pharmaceutical preparations, and manufacturing of fungicides 1, 2 . Silver is also used for the preparation of high-strength and corrosion-resistance alloys and jewelry. These widespread applications have resulted in an increased silver content of the environmental samples. Silver can also enter the environment via industrial waters because it is often an impurity in zinc, copper, antimony, and arsenic ores 3 . On the other hand, silver has been recognized as a toxic element to many aquatic organisms even at low concentrations 4 . Moreover, Ag accumulation in the human body may lead to a permanent blue-gray skin discoloration (known as Argyria), and the threshold values regulating the maximum amount of silver permitted in different kinds of samples have been established in many countries 5 . Therefore, its trace determination in water and environmental samples is important. There are different methods for Ag(I) determination, like , high performance liquid chromatography (HPLC) 6 , atomic absorption spectrometry (AAS) 7, 8 , kinetic [9] [10] [11] [12] , capillary zone electrophoresis (CZE) 13 , flow injection analysis (FIA) 14 , fluorimetric 15 and spectrophotometric [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] . Spectrophotometric methods still the most commonly used tools due to the common availability of instrumentation, the simplicity, speed and the accuracy of the technique still make spectrophotometric methods attractive. Meloxicam, 4-hydroxy-2-methyl-N(5-methyl-2-thiazolyl)-2-H-1,2-benzothiazine-3-carbox-amide -1,1-dioxide [ Fig. 1 ] is a non-steroidal anti-inflammatory drug 29 which also acts as a green chelating agent for many metal ions. In this work, we used spectrophotometric method in order to determine silver for the first time using a meloxicam as a chelating agent. The advantages of the proposed method, with respect to previous ones, are that highly selective, fairly sensitive, simple, rapid, economical and may be safely applied to Ag(I) determination in different real samples in order to discover its possibilities for further applications.
ExpERIMENTAL

Apparatus
All the absorption spectra measurements were carried out using a SHIMADZO UV-VIS-NIR spectrophotometer (model UV-3600) with a scanning speed 400 nm/min, slit width 2.0 nm and equipped with 10 mm matched quartz cells. The pH of all solutions was adjusted to the required value using pH-meter (HANA instruments; model HI 8014).
Chemicals
All the chemical reagents employed were of analytical grade and the solutions were prepared with bidistilled water. A stock solution of 10 -2 M silver(I) nitrate was prepared by weighing 0.157 g of (AgNO 3 , Merck) and dissolved in least amount of water and then completed in a 100 mL measuring flask to the mark with bidistilled water. A stock solution of 10 -3 M of meloxicam (a gift from ADWC Company, Cairo) was prepared by dissolving 0.03517 g in absolute ethanol. Acetate buffer solutions were prepared according to the previous procedure of Gomori 30 
General procedure
An aliquot of Ag(I) standard solution was transferred to 10 mL measuring flask, 1.0 mL of 1 x 10 -3 M meloxicam solution, 0.6 mL of and 1.0 mL acetate buffer solution of pH 4.6 were mixed well. The solution was completed up to the mark with bidistilled water and allowed to stand for 2 min. The absorbance of the formed yellow complex was measured at 412 nm. The blank solution was prepared by the same procedure without silver ion. All the measurements were performed at room temperature.
determination of stoichiometry
The experiments for the determination of the stoichiometry of Ag(I)-meloxicam complex was conducted using a UV-Vis spectrometry. Job's method of continuous variation was applied to establish the components ratio of the complexes. 
determination of silver(I) in real samples
The studied method was successfully applied to the determination of silver(I) in some water samples. The water samples were analyzed as follows: 500 mL of water samples in a 1.0 L flask was concentrated to about 50 mL by heating on a hot plate. After that, addition of 10 mL of concentrated nitric acid and 2 mL of 30% hydrogen peroxide, then heat on hot plate till evaporated and emitting large white smoke. Add 2 mL of perchloric acid, Evaporated to near dryness. Dissolve the residue with 5 mL of 5% of nitric acid and transferred into a measuring flask. The obtained solution was neutralized with sodium hydroxide and analyzed by the developed method. The recovery of silver(I) by adding standard known amounts of silver(I) in water samples was carried out, applying the method of standard addition.
RESULTS ANd dISCUSSION
Absorption spectra
The absorption spectra of meloxicamsilver(I) complex in acetate buffer solution of pH 4.6 were recorded against a meloxicam and buffer as a blank. Meloxicam shows a maximum absorbance at 367 nm. The formation of silver(I)-meloxicam yellow complex was accompanied with bathochromic shift of ë max to 412 nm, [Fig. 2] . Optimization was carried out to variables permitting measurements in order to establish the most favorable conditions. These conditions were optimized by fixing all parameters to be constant and optimizing one at a time. The influence of each of the following variables on the reaction was tested.
Effect of pH
The most convenient solution pH on the spectrophotometric determination of the silvermeloxicam complex was investigated using different types of buffers (acetate 3.0 -6.0), borate (8.0 -10.0), phosphate (5.8 -8.0) and universal (1.93 -12.7). The suitable one was the acetate buffer. After mixing 1.0 mL of 1 x 10 -3 M meloxicam solution, 0.6 mL of and 4.0 mL acetate buffer of different pH, Fig.  3 reflects highest absorbance value in extremely narrow pH range (3.3 -5.0), outside which a decline in absorbance was observed. Obviously, pH 4.6 seems to be the appropriate choice as optimum pH. Also amount of buffer was investigated as shown in Fig. 4 . 1.0 mL acetate buffer gave a highest absorbance, so all subsequent studies were performed using 1.0 mL buffer at pH 4.6.
Effect of reagent concentration
The concentration of meloxicam has a significant effect on the absorbance of the formed complex with Ag(I) which was investigated in the range of (0.5 -6.0) x 10 -4 M. It can be seen from 
Effect of the sequence of addition
It is important to study the sequence of the addition of species formed the studied complex by measuring the absorbance of the formed complex using different sequence of addition against the blank solution prepared by the same manner without including Ag(I). The best sequence was determined from the highest absorbance value. The optimal sequence of addition was found [R-M-B]. All the optimal conditions are shown in Table ( 1).
The nature of the studied complex was determined at the above optimum conditions using continuous variation method. The Jop's method 
Interference studies
The effect of foreign ions on the determination of 7.0 µg mL -1 of Ag(I) by the proposed method was examined. The tolerable amount of each ion was taken as an Ag: interference ratio that caused an error not exceeding ± 5% in the absorbance value of the solution. Results showed that about a 300-1500 fold excess of Br-, Ba 2+ and Zr 4+ showed no interference. As given in Table 2 , Th 4+ and V 5+ observed interfere resulting in positive errors, so these interferences should be eliminated using nitric acid.
Analytical characteristics Linearity
The calibration curve for the determination of Ag(I) by its reaction with meloxicam was constructed by plotting the absorbance as a function of the corresponding concentrations (µg mL Table 3 ), indicated that the proposed procedure was accurate and precise. The precision of the proposed method was determined by analyzing six replicate samples of standard silver(I) solution at one concentration level, . The assay gave satisfactory results; the relative standard deviation (RSD) was 1.33% indicating good reproducibility of the proposed methods. This precision level is adequate for the precision and routine analysis of silver(I) in quality control laboratories.
Sensitivity
Based on the IUPAC's recommendation, the detection limit (LOD) for the proposed method was calculated using the following equation LOD = 3.3s/k where s is the standard deviation of replicate determination values under the same conditions as for the sample analysis in the absence of the silver(I) and k is the sensitivity, namely the slope of the calibration curve. In accordance with the formula, the detection limit was found to be 0.296 ìgmL "1 which indicate high sensitivity of the proposed methods (Table 3 ).
The limit of quantification, LOQ, is defined as LOQ = 10 s/k a Confidence limit after six replicate measurements at 95% confidence level 
Analytical application
Aiming to demonstrate the usefulness of the developed method, a set of samples containing Table 4 . The recoveries are close to 100% and indicate that the proposed method was helpful for the determination of silver(I) in the real samples. The performance of the proposed method was determined by calculation of the student's t-value (for accuracy) and F-test (for precision) applying a standard addition method. The mean values were obtained in a Student's t-and F-tests at 95% confidence limits for five degrees of freedom. The results showed that the calculated values (Table  4) did not exceed the theoretical values reveal no significant difference in the performance of the two methods. A wider range of determination, higher accuracy, more stability and less time consuming, shows the advantage of the proposed method over other method.
CONCLUSION
Although various techniques were reported for the determination of Ag(I), this work presents the appropriate simplicity, (Table 5 ) sensitivity and selectivity for the determination of trace amount of Ag(I). This method is useful owing to the sufficient capability for the determination of Ag(I) ion in various water samples. Apart from the high sensitivity, the procedure is very simple, fast and gains a low detection limit without any complicated equipment. Furthermore, the method benefits from an acceptable reproducibility, which is comparable with well-known confident methods.
